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^ (54) Title: DEEP DESULFURIZATION CATALYST, METHOD FOR PREPARING THE SAME AND METHOD FOR DESUL- 
|= FURIZATION USING THE SAME 



(57) Abstract: A deep desulfurizaiion catalyst for a mineral oil corresponding to kerosene which comprises nickel and/or nickel 
oxide, zinc oxide and aluminum oxide, wherein the content of the nickel component in terms of nickel oxide is 5 to 25 wt% and 
^ that of zinc oxide is 30 to 70 wt%, both being based on the total amount of all the components, shows, after being hydrogenated at 
^ 360°C, an adsorption amount for nitrogen monoxide under 1 kg/cm 2 (9.80 x 10" 2 MPa) at 40°C of 4.0 ml/g or more in terms of the 
q amount under standard conditions, and has a specific surface area of i0 to 300 m 2 /g; a deep desulfurization catalyst according to the 
©9 above, characterized as being prepared through an activation treatment in the presence of hydrogen at a temperature of 200 to 400°C 
H/H under a pressure of 1 to 20 kg/cm 2 (9.80 x 10" 2 to 1 .96 MPa); a method for preparing the above catalyst which comprises mixing one 
^ of a water-soluble nickel metal salt and a water-soluble zinc metal salt or a mixture thereof with a basic material, to form separate 
^=1 precipitates containing nickel or zinc or a precipitate containing nickel and zinc, and then mixing the resultant precipitate with alu- 
© minum oxide or an aluminum oxide precursor, followed by molding and firing; and a method for deep desulrorization comprising 

©contacting a mineral oil corresponding to kerosene with hydrogen under conditions of 200 to 400°C, 1 to 20 kg/cm 2 (9.80 x 10" 2 to 
^ 1.96 MPa) and aLHSV of 0.1 to 5. 
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(57) ^8: \\.- 

bK*). ~ y <5r/H£#tf)-£W^£®Mt = y A' ^ *T * & H Lt 4 £ 
£*Ti:#30~ 70S !:%-?;& 0 , 360*C V * ^ & tc & % lkg/cm 2 (9. 80 x 1 

o-'MPa) , 4ot: t(D-m<t&mi&% m^mm^m-v 4. omi/ g & ± -e *> 

*> , tt*®£aU0~300mVgT?fc5ff $ffiS*£tt<P&£ftffite$GE : * 
5ii#£T, 200~400 < C, l~20kg/cm , (9. 80 X 10 - *~1. 96MPa)0>® 19 ^ 

& ; mmtel&<Dft&T . *TJfc*B %%u® t * HI £200-40010, l~20kg/ 
cm J (9.80x 10 l ~ 1. 96MPa) % LHSVO. 1~ 5<D 0k W "C & ft* $ * 5 SI & ft fit 
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^ht-^y7*-?y : / (atr) m<numi®mztix^ziK '\-m*mmmmw: 

*fcv\ t L< tt«WSis***^7ihJ: 9«r«E«4b«c»^^ LTfflv^*LT£fc 0 
LTV ^5. #»tttStf*^«)J6 9*VH!fefc|BIJBiSife5tWtoixTV^5 0 

ttB»T«U\ t9t>rt, 'J«o**MR««»ttfc^yAKjsv>Ttt, 
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tfifglU *nftteM§&to££ff£jgr£-f{c o.i w t. PP m (=100 wt. PP b) »Tlc^)ffijSf 

^ = r>A^#g<D^|ffi{c>ftL. ~y^;\'fcft(n>^mfrmit=-y'r/\'imx- 5-25 fi 
S%. «flsffi»©-&frs# 3o~7o fiar%-e&!K seo'CT-TjcspfiisgL st)E v 40 < ct*£> 

-^kM^K^S^^ffi^T* 4. 0 ml/g EU^fe "9 . ttMmm& 10-300 mVg T*fc 
#3g9}fi, *^#^T, ^^200-4001^ BE^jJSl-20 kg/cm 2 (9.80X10- 2 - 

i.96 MPa) o^B8rtT*fiH4MSL-c#f>ix5r <b &mkt+z±mm&mxssm\z.s 

2 
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400<t, fcfitf 1-20 kg/cm 2 (9. SOX 10* -1.96 MPaK WSV (liquid hourly space 
velocity) #0.1-5<Z>£#T\ Z t £#®<b t-S&£lft&;frfcK§3-f 5„ 

&. xmatTJv % =. $ aw 3 ft&t* ZtlZ> 0 

m.Rxmitr>i>%^v-^mmo>&%tm\zftL, mit=-yv-^%x 5-25 m%*>® 
iBT-foo, 5~2oif%©si^ L <, 10-18 mm%<Dwatmm~£L\,\ 
*vn**m, tmmwi&m (sir mm mm KS*ti&mm**k**iEi& 
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mitm&attmti. y*-»&nttmt % mt&®$mmR 

xfmmr^^^A^m<D^M\rmimL. 30-70 nm%<owmx^, 40-70 mm% 

<D&mtW*L<, 50-70 £*%(DasBB^#|c^*LV\ flHbSAO. =y^o»fc 
*ttSrft£<J|»L*>o, *4£i-5«fls**Srtt«-r5«««:«foTV^5 0 lot, 30 

T/I^-^A^fMW^-frfii^U 5-65 fi«%©«Bfl«S#*L<, 10-65 fiS%» 
«H#J:0#*L<, 20-50 Kft%©eKH#*t#$ LK 5 £*%£t_fc*-rsr£fc 

<t o „ £^3fut^att^^«ft^# & tu 65 it%ar i -r a rttio, = y 

*«W©&«iltta£^Ttt, fifc& 50-500 mg Lfc# 360<tT- 2 

^m**i*Lttt«o ^oTcicisrts-fiftftSgtfMaasgiiji^^u (standard 

temperature and pressure: stp) T? 4 ml/g WiT-frO, 4.0-7.0 ml/g *S#*L<, 
5.0-6.7 ml/g *S»fc#4LV\ 4 ml/g &.±ftS Z t fc«fc 9, *»*J»aEjStt*#5 

flFffiVtmfc&mttm (metallic state) T'&S&ibtiu -aflS^t^D-^ (prove 
molecule) ICil^Sw^aiC^oTV^^, J: 5 fc. 
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itmrnrntt. 10-300 mVg <nmmxib*)^ 30-250 mVg <£>&ia#j;9#£L<, 4o~ 

200 mVg ©affl2)S®fc0± CFT *t®<Dtfc^ffi^tt x BET fljfc: J; BET tt^ffi 

?g (Braunauer-Emmett-Tailor specific surface area) <b LT^$tt5 0 

#yte*£&Tu ntbtitcitmmz, ztuzmikr/is^ 

^ >r,\,-<mm. mutism t mmtm*m&\^mx'tbti\ttti h t m#. 

^S*t>^&/fmttfJ:^„ ^tt^lH.Ttt. ?Sg|ag^ &ffcjgi&, 
^^^©tefligg^ Wfllffi&^ig^fflT^So gHfcT/l^^A^LTfi, y 
-T^5^5§fc»* L< , tfcOTjgli 100-350 nrVg L< , 150-300 mVg jftS.fc 

5 
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<?»SL<, 180-250 mVg dS*fc*HrCife<5 0 K^^XH 100 mesh <7>gS 5 
W ^ L <> 150 mesh ^^iii§-T5t^J;0^L<, 180-200 mesh <7)gg£ 

tf«fc<. Jl#0ij£ LTtt. 0»J^tf, ★SHfcTA' * = 7/K = -?A>fy/D^-> 

■tfvfXfl 100 mesh L < . 150 mesh t>©# J: 0 

$f£L<, 180—200 mesh ^5riiigi-5t t«l»?&V^-n> 6 
l*3L£ifctt*PLIHU*a! (extruding), fjj£jft9 % ^*J^fc£&fc|*>#ifcfc#* 

t<s^x-#5„ »««Rtttt» 7->ty^, ««4^jas««ff*fr 

9-9 : 1 OftB^^ L < . 2 : 8-8 : 2 OttHtfttdftS U\ 

grama. y*»&m&3s*v&m&m&&m&<D&*mmxt±&&* 

»«K:*©**WiUTtJ:v^U gramfc*«fcLT»LT*J:v^ J££ 
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m&m&t±. 320-520<t^#;£L<, 32O~400«C*5J:9#*L< 350-400^^ fe# 

sztfcaTi-raittjioaife (sintering) tSE©«ig»as^ft<*5 0 mmmti. 
*%m(Dtemn. (f.xed bed) siawcaMu ?a® 2oo~4oot, #*u<» 

220-3501:, icfc*f* t< B 240-3301:, LHSV 0. 1-5 vol/vol h \ L< B 0.5-4 

vol/vol h-, ±9#4L<B0.5~3. vol/vol h\ JEE^J 1-20 kg/cm 2 (9.80X10^-1.96 
MPa), #£L<B 1-15 kg/cm 2 (9.80X10^-1.47 MPa) , J;!)^L<(1 1-10 kg/W 
(9.80X10--9.80X10' MPa) T**><5 0 **/*rjft©^UI««^«-co«raitB 30- 
300, #£L<B 40-200, ^fcif* L < B 50-150 T**>5„ 
J««>*»T»r»Mlt8:i:fcJ:9, o.i pp* «T«£ift 

»#*©tt*«*l± 30 *ol%SLT**>9 % 25 mlWlfWOffSU, 15 vol%#T 

lhsv ©TRtt»tB3fe**t4i^ % o.i vol/vol h-Rh*f5r^.t*K «H«>fc9 
««MttW*<ft9«mftA^&«F*t< % 5 vol/vol h-aT*f*£fcfcJ:a % 
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X hXFfrb 20 kg/cm 2 (1.96 MPa) #mjm*±M-et>Z 9 1 kg/cm 2 (9.80X10* 

5. 30 «±£-r<5r it i t> , ^^^ijilif^lS^^r 

ftiLTtt, fift 200-400^ *r4L<li 300-400<C, « t #4 L< II 330-380^* 
5o 200<C^± t-tZZklCj:*) ftftttm&ittmtyfl. 380^1^5 r ifcj; 

kg/co 2 (9. 80X10*-!. 96 MPah »*L<I4 1-15 kg/cm 2 (9. 80 X Iff*- 1. 47 MPa), § 
fc*r£L<tt 1-10 kg/cm 2 (9. 80X10- 2 ~9. SOX 10- MPa) T*3>5 0 iiStt. 

cfEj}x-nz.t£mM*\,\ *mmts.mtimcmmzti-r . ghsv (gas hourly sP ace 

velocity) tf 100-9000 vol/vol h" ©SSBT'MfTXff J:V\, axttmttftfettft, R£ 

9B%»mfift#270«C«T*S#*U<, ««»tt0.008 M%«T*#*L<, 
tt 20 vol%£tT#$f£ U\, 
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-mitmw%m<Dmmtcte*£mwttm&®tfx'&%$im (R60153D zm^ti. m 

ft 50-500 mg £fg#U Ztl£&%Mi> L<t±mm&tf : 7X {Wfr'^Uyf^jJ? 
ISi^i^Tf^L^ ^^St/ifiJffi^y tJ*tfX£m%Lf£frh. 40t£T- 1 B# 

mm>rtxftmLtc 0 mvkmxw,mm-m{tm% (m^mit^m. Research 

Grade) <D-feA (0.1 ml) ?rTOJi{CiiM$^: N *(8«^-|8HbM&£?|&£;g&5M$ 
ttJgg (Thermal Conductivity Detector: TCD) f^iL, lOWt&^MZmmViWt 
(STP) &HLT|?mLfc 0 

BEntm^m<Dm^t±. ^^^nmmmmm^m. (Beisorp 28sa) £jbwc 0 

500-1000 mg £|jt#U rtt$:^^(D^^{r^ U 10 l ~10 3 nmlg £K«HE 
L^^^S^^SOOrST-l^^tT^fiL, ffl£T. mU&X 2 &&&& LXBti*. 

M&*(DtiinftMfctt<7*-^y<r,u& (^ttSTPS^o.i wt.ppm) lc£»K TffiM^ 

vmt*m<n&ii\L(ofim<7)mmia±, tjwxmto^x^tz (rmmo.i wt. PP m) 0 
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&&0»|1 

mm~ y>TK> e 7kfo^» 5. 8 g mmm& 2 imm 24. 3 g & 1200 mi <dj 
mmz-tt. ^(omm^ 10 rt%©«»T 15 wt%T^*=T*£AD;t-c, §g 

Bl««*-B:fc. ^enfettBSttty-Tyu^^©* 19.5 g £gyjnu #WH 

■M*©ttttttfi3SL. 51tfC-C24«p|ffljffijfiL-C»fc=y^5 wt%. 
MS» 30 wt% % j&{fcT;U $ = * A 65 wt%?)fi*& A £#fc 0 A ^>tfc^iffi««: 248 
m7g, 40t:-e©-fiMl:a*»#a ( S TP) 4.0 ml/g fc*ofc 0 A lOg £«H¥U as 

400t\ lE^Jl kg/cm 2 (9.80X10* MPa) V 3 ^PI^Mtc U miC5||fc#, 400<C, 
ffi^J 1 kg/cm 2 (9.80X10 2 MPa), LHSV 0.1 vol/vol h ' -Cmfl£6*Tifi (=*X^jft§SL 
JIS 1 **r»K S!t3t# 50 wt.ppm) £i§ifeLfc 0 ^*57k*/fl-jfttfc (vol/vol at STP) tt 

300 1 Lfc 0 ftm£ttft&#* 15 voi%^^tf7k^$rffl^fc 0 sos 500 mm& 

H&0f|2 

mm=?** 4 10. 0 g tmmmm e 43. 9 g £ 1200 mi <^ 

1.6 ■♦O^t^L, 400^^ 24 B^^LT&ffc-^/U 10 wt%, 40 

ot%, awtr* ^ = * a 50 vt%ay?m b ^#fc 0 »n b (oitmmmn 225 mVg. 4o<c-c* 

©-SMfc^*»*ft (STP) 4.8 ml/g fcofc„ » B 10 g £«ftU £1& 380t\ JE^J 
10 kg/W (9.80X10 ' MFa) T' 3 ^isj^gff il^ U iBS 350t, ffi^j 10 

kg/cm 2 (9. SOX 10-' MPa) „ LHSV 0.5 vol/vol h ' T-rfTflSfiff iftSriiaU Lfc„ **5**/*T 
ffctfc (vol/vol at STP) fi 200 Lfc„ ft:fe\ fltt^B*^ r±Jg?^^^ 20 vol%£^tf7fcsf? 

10 
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tm^-ko bos, sop mm<omttm*rimtktt s mmo.i wt. PP m srr, tutm&n 

mk-y*A> 6 Tjcftife 17. 5 g <b«8&M& 6 fcm> 65. 8 g £ 1200 ml tf>-f 

1.6 ■■♦©tttttafcSU 370^ 24 WMLT^y^ 15 *t%. R 
60 wt%, flMtT*5 = *A 25 wt%0^ C £#/c D C OH^ffiUtt 188 
mVg, 40-CT'O-^b^^^S (STP) 5.8 ml/g £ofc 0 «ll C 10 g fc«»U 
360«C, £E^J8 kg/cm 2 (7. 84X10 ' MFa) T* 3 *m*.XMx U £*lfcgitt#. 330<C. 
fiE*8 kg/cm 2 (7.84X10- MPah LHSV 2 vol/vol h" -emjR&*Ttt*a» L*:. £*5*3i 
/*T»!tt (vol/vol at STP) ti 150 <b Lfc 0 S£ 500 ^ra^O^J|ftafl-»tt^fi, 
#0.1 wt.ppmWT, *&**«flE*T«ltt«lfeaw-e*,ofc e K«tS^«t»|CT«6«^©a 

{ggg- 6 21. 0 g i{gg|lS#ft 6 18. 0 g £ 1200 ml W^V^&Tk 

fc 0 #e>;fcfcaK*|j:y-T/u 6.6 g £8sAnU %»fi«tt. #ttU£9« 
Tfl* 1.6 ■ ♦WttfclCfiftgU 330fCT? 24 l^»«LT«fc=y*vu 18 wt%, 
E&60 *t%, SETA'S = * A 22 ^%0&&D£#;fe 0 Bl&DcDlt^O&Stt 183 mVg, 
40lCt?O-aWkl[*»«* (STP) 6.3 ml/gfc'ofc 0 fiJ^D 10 g*«ffU *&£360<C, 
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ffi^JS kg/cm 2 (7.84X10' MPa)T' 3 m^mMyc U dftfcSljfc^ MM 3301C. £E^ 8 
kg/cm* (7.84X10- MPa), LHSV 2.5 vol/vol h" T'rfDE^l^^iajft Lfc 0 **J**/*T 
ttft (vol/vol at STP) |± 100 ,b Lfc 0 B&^BftCttiag&tf* 25 vol%&<$t**m 

«rfflwc 0 ras5oo^«oaiffijKa*rMtt«tt, e^o.i w t. PP mWT. ztzmmK. 



H^J5 

4 1S - 0 g <t5B@lMle 6 54. 8 g £ 1200 ml <D4*>*m& 

fc 0 #^»ttfctt®^7jc^T/u=;^r>A^ le.i g £8s»nu ttmsm. JftH^ 

ST-^ 1.6 n *©ft«|; ) «Su > 350<CT« 24 «WI«U8L-caWk=y^ 15 *t%. at 
fc§E& 50 *t%, flMsT*5 = *A 35 *t%0>&& E E OJt&Bfftt 203 

■Vg, 40-CTfW-ei^^K^fi (STP) 6. 1 ml/g ffofc. «El0g **# U M« 
3301C, JE*J15 kg/cm 2 (1.47 MPa) "C 3 «fflMc*j8Kc U dftfcSII**. MM 240<C, JE 
J] 15 kg/cm 2 (1.47 MPa), LHSV 3.0 vol/vol h" T?mjRafftt*»»l L-fc. *43**/*T 

suit (voi/voi at stp) « loo t Ltz 0 s& 500 mw\&<Dmmm&fim&mx 6£ft# 

0.1 *t.ppm *fc**ttflBTttttfl|fe»W-c*>ofc 0 ftaSfc+fcTOW^afc 



£1£«6 

Bf»= 7** 4 20. 0 g tgfcg^SB 2 7kft«i 56. 6 g £ 1200 mi <&-f*>£fc* 
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%X'ftM 1.6 nan^&ttlCf&SU 400t:T' 24 «RH&ftLTttflS= y*VU 20 *t%, gg 
4lSSft 70 wt%, StfcT/U:- 10 wt%<D&& F £#fc 0 fifttt F Otfc^ffi@|l 165 
mVg. 4tfC-C©-«fca*»#« (STP) 6.7 ml/g fcofc, ttSSt F 10 g *»ffU fig 
300C, E*20 kg/cn, 2 (1.96 MPa) T 3 ^*^il5cL, rix{^IS£#, j&g 220<C, JE 
20 kg/cm 2 (1.96 MPa), L1ISV 4.0 vol/vol h"' X'tiim&tmZmM Lfc 0 ftd3**/fl" 
ffltfc (vol/vol at STP) « 40 <b Lfc. Rj£ 500 I^^^O^Jfta*T»tt^fi, HH^ 
o.i w t. Ppo . *fc**tt«*rtttt«lfeaiH-e«)ofc 0 ««ES*E«|»Jj:T*i8^©«fls 

I*Sfc= «y 4 24. 9gt H&Sg§S 2 Tfcftfe 56. 6 g £ 1200 ml 0»f 

fc„ »&iifcit»flfct: y -Tyu5^»* 1.5 g SrSHnu ifffifiKMSgT* 

» 1.6 -*<&ttttfcJ*fflU 400 < tT* 24 LTSUfcn y^fi, 25 *%, RfcSfe 

70 trt%, gHLT/l^^*A5 rt%©ttlC5r#fc„ ^iG©tfc^Mlil58 mVg, 40t 
-(W-tWfcMKM (STP) 6.9 ml/g fcofc 0 (SiGlOg £fif?*U fig 2 00<C. EE 
h 20 kg/cm 2 (1.96 MPa) T* 3 mmAmWyc U rtt^?|gg#, 200<C. JE/j 20 

kg/cm 2 (1.96 MPa), UISV 5.0 vol/vol h ' X'ftfo&ttmZmm Lfc 0 443**/fl-*ifc 
(vol/vol at STP) « 50 t Ltz 0 S£ 500 B£F^<7)^£|{&m»tttf tt> BtKf# 0. 1 

trt.ppn.^T, *5ta?«jttaE*rttttisfe2iw-ea>ofc 0 K«teJS*fcT«OT^©«Hfc** 
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««= V V* 6 fcWW 3. 5 g t 2 **nfe 56. 6 g & 1200 ml <F>4 

t- 12 i$ra&&£-a;fc 0 nbtitzitmmc y -ta, 5 a 1 g u , 

ffffllSST-^ 1.6 ■♦©ttfcfcjfcgU 510^^ 24 «fWjMUjiUT*flS=y^yU 3 
wt%, ftfl&ft 70 »t%, »fcT^5=^A 27 wt%©flSKEa £#/c„ ftlaOtttii 
14 191 mVg. 4tfCT«-g6fcS*K*fi (STP) 3.3 ml/g £ofc. &&a 10 g U 
S£ 400t, ffi^J 1 kg/cm 2 (9.80X10 2 MPa) T' 3 B$fSl*|ffii^ U r*Lfc3ltt#, &g 
400^ ffi/j 1 kg/cm 2 (9.80X10- 2 MPah LHSV 0. 1 vol/vol h"' -CrfTJ&6*T» (=*X^fi 
50 art.ppm) SriffijfcL*:,, £:J3*^/*TililJt (vol/vol at STP) ti 300 t L 

fc 0 k& 500 «m««>ffiisneEft-Att^^ 0 .s *t.ppm, *fcj$&ii&&*T»f±<k 
mm* vt>v ^ 20 g tmmm* e tk^d^ 87. 7 g & 1200 mi <tm *^&&uz 

ffffifigMSg-e^B 1.6 ■.*<ott«iL > 4oo<c-e 24 i^si^t 

Tmit- ytr* 20 *t%, 80 wt%<DfiiJ£ b b CDItMgttt 10 

mV g> 4ttlCTO-aWkS[3l«M (STP) 3.8 ml/g ffofc 0 8fc& b 10 g «r»f*U EM 
380<C. 10 kg/cm 2 (9.80X10' MPa) T' 3 tifffifcmmjtL. Z\tl\Z$\mZ . &BE 

350V. J±JJ10 kg/cm 2 (9.80X10-' MPa), LHSV 0.5 vol/vol h"' T-ffif£6*T»l£ia?ffl L7t„ 
tttS±m/tt®.it (vol/vol at STP) tt200 i: Lfc„ 500 Jftlffl&O^gJBtSiytrjSiafc 
tts 2 *t.ppm WT. *fc^flft6ltT}ftli«SfegWT-fcofc 0 Ji&G£R£«f|cT»S 
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it&W3 

mm- vT/v e *fp& i7. 5 g tmmmm e zi. \ g 1200 mi 

1.6 <m4,<DmVi\zmmU 370"CT' 24 mffimi$.LT®fc-v^U 15 g£ 
25 *t%. BHtT/US^A 60 wt%Ofi*&c*#fc 0 c ©tt^ffi&tt 

240m7g, 40t:T*O-@gM^!»** (STP) 4.5 ml/g f;ofe ( c 10 g £|?t#U © 

& 360<C, ffi^J 8 kg/cm 2 (7.84X10 'MPa) X* 3 B*ffl*I{f ®5c U ^tl{C§|j^#, g& 
330^, ffi^jS kg/cm 2 (7. 84X10"' MPaK LHSV 2.0 vol/vol h"' T'rfT|ga*m^ii«J Ltz 0 

%&7km/tmtt (voi/voi at stp) n 150 <t fios 500 Bfm&<Dm&m.mmmt 

mm- e *mi 40. 9 g tmmms 2 40. 5 g & 1200 n i <dj 
ftbtitctkmmc*®{tT*<~zj*%)x 27.5 g £gymu iwuj£®3§-e 

^ 1.6 na^OS^IC^t, 370<CT 24 «f«USfc=7^ 35 *t%, gfcfcffi 

& 50 *t%, gt^T/u5=^A 15 *t%<o?m d #/c 0 d (Dttmmmtt m mVg, 
wvx'CD-mitmmmm (stp) 3.7 si/gsro^ icg^L, ^sso'c. 

!±Jj 15 kg/cm 2 (1.47 MPa) T? 3 ^^C^iiTEL, dJUciJI^ £g 240t:, l±Jj 15 
kg/cm 2 (1.47 MPa) , LHSV 3.0 vol/vol h"' Xmj£6*T«l£i§}a Lfc 0 ft*S*§Ji/*Ti&ifc 

16 



WO 01/115804 



PCT/JJPOO/05708 



(vol/vol at STP) |i 100 t Lfc c 500 iSRH&Ot^JftaiTtotettli. &St# 0.2 

mm ~ 4 5. o g tmmm& e *fn& 21.9 g £ 1200 mi 
sfcftfcaKttfcy-r^s-*-®* 22.5 g *aaiiu Kft&mm, #mmm&-?n-& 

1.6 ™^tt«|C^L, 400TC-C 24 «FBB«J«LT«fc=y^U 5 ^kffi^ 20 

»t%, ®{tT^*=.<}J±75 ff t%©« e #fc 0 «^eOtfcM^tt263 mVg. 
-*fcS*ft*ft (STP) 5. 0 ml/g £ofc. ft& e 10 g L, Bft 30tfC. £E*J 20 

kg/cm 2 (1.96 MPa) T* 3 *S|B|**Kc U rix{cai^#, M 220<C, JE^ 20 kg/cm 2 
(1.96 MPa), LHSV 4.0 vol/vol h' T-rfTJ8te*Tifc£iiift LAc, **5**/«"»it (vol/vol 
at STP) {i50,tLfc o Rl£:500I^^^Slffia*Tjfttt«H:. aH^O.l wt.ppo.WT. 
ifc««Kttff»l4*feSijj-C*>ofc, LZ»U tt«ERl£:*tT«aiB^©ttflaic*«)fi 

tfcgiE08|6 

mm-?** 6 i7. 5 g tmmma e tr^i^ 27. 4 g & 1200 mi a-v&Me 

fc„ »e>*ifcftWfclCy-T/u 18.0 g fcWBU ffttJj&SSg-?* 

» 1.6 -♦0>fli«fc:iafflU 37tfCT? 24 ««« UTKIfc=y^ 15 wt%, 
25 *%, g^fcT/U ^ — ^ A 60 *t%0ftfej£ f &tz„ f ©tfc^^fl 240 mVg, 40"C 
"e©-«fta*»M (STP) 5.8 ml/g fc'ofc. f 10 g &«ftU 360<C. BE 
t> 20 kg/cm 2 (1.96 MPa) "C 3 *H***5c U fift 480<C. J±*J 8 
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kg/cm 2 (7.84X10 ' MPah LHSV 2.0 vol/vol h ' X-ftm&tm*MmL1t 0 f£lo*m/tT 

nbte uoi/voi at sn») n iso t Ltz a Bi& 500 mffl'&<nmmiS}.mm&.#;tt. 

o.i wt.ppm^T. £tzmmtst.timmaMmLtz 0 usam^^rmisi^^t^mnm: 

tfc«#j7 

y ^/U 4 TkfUife 15. 0 g t mmm& 6 27. 4 g £ 1200 ml <DJ ^V^l&fc 

fc„ #&ftfca^fc*^T^5 = *A»;fe 27.5 g ^gaWL, ffttl^iS 
1.6 m*tf>ft:R|Cfi&g?U 370t:T* 24 Nfrafi^LTfife^^s/^u 15 wt%. & 
fcMi&25 wt%, &fcT/l^r>A60 wt%©ftfc«Eg#fc 0 tt&gOifc»jjiW:240 m 2 /g. 
40«C-ew-^^»» (SIP) 5.8.1/gfc-ofc. ftfe&g 10 gSrfiffU £U£360«C. 
fE*> 20 kg/cm 2 (1.96 MPa) T? 3 R#R8*liiit5G U r*Ud$|ig# x fiff 150^ ff^J 8 
kg/cm 2 (7. 84X10-' MPah LHSV 2. 0 vol/vol h" T-miSG*T>fc£iI»I Lfc 0 ft*i*§{t/fl- 
jfttfc (vol/vol at STP) t± 150 £ L/c c BOS 500 ^F^WfllgJftJgitTjimt^tt, fi£||# 

o.6wt. P pnu mmm.mmttm&mwtz^tz 0 &&R&tpizTmm^<Dmt7km<D&m 

Jttfc«8 

g^g|-5,^4 7kftl!fe20 g £ 1200 ml ^Ifefcl 1 

24 g £gsAnU rix*-*^>a»^. #ffii*™»T-*B 1.6 = * SD&tfiw^ U 40CC 
T? 24 H«LTSHt^-7^/U 20 wt% x HfefcTA^^S^ 80 frt%0«git h #/- Q ftfc 

li h (Dttmrnma 270 mVg, 4o t c-e(D-si^^!a« (ST p) 5.9 ai/ e tdiit 0 mt&h 
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10 g £*£#U 380*0, Bit) 10 kg/cm 2 (9. 80X10"' MPa) "C 3 RttfrkMTcU - 
*lfc3MlE#» fig 35CC. 10 kg/cm 2 (9.80X10-' MPah LHSV 0.5 vol/vol h"' T'rfj 

Jg6*TjSl$rii?aLfc 0 ^*J*^/ffjtett (vol/vol at STP) |2 200 iLfc. JKWlCttft 
25 vol%£^if*3*§£ffll>fc 0 500 ^^<O^Slft6£*T»Ht^tt, SSH# 

0.9wt.ppn, ^gffii«fl"»tt*$fe^fcofc 0 T^ffi^©lfrffc*5{fo&m 
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mftm.&mm 10 mi 36tfc. s kg/™ 2 (7.84x10' mp 3 ) t- 3 mm^mm^t 

U ZtliCZlZmZ. mm 330t. f±Jj 8 kg/cm 2 (7.84X10-' MPa), LHSV 2.0 vol/vol 
h 'T-rfiJReffjft^iaaLf^ r©^©7k^/*T»tfc (vol/vol at STP) fi 150 t Ltz 0 R 

is 500 &m'&<Dmm®.mmmit±. mm^ 1 wt. PPBK &«B&^fl-jfett3t£L7c 0 ^± 



^3 





i 








360 


ffi^J (kg/cn 2 ) 


8 


(JE# (MPa)) 


(7. 84X10') 






as oc) 


330 


fct) (kg/cm 2 ) 


8 


(JE^J (MPa)) 


(7.84X10') 


LHSV (vol/vol h») 


2 


7K^/*Ttt (vol/vol) 


150 


mm^f^^m ( vo i%) 












ttnft (wt.ppm) 


1 







/^®^«JJS#-T^S^ (35 wt%) © NO fRiffili 3. 7 ml/g -ytrfrfc 
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srtfc^L-rna. t(D^m. m&*<D&nftn 0.2 w t. PPI n \chati<?it 0 zom 

®{k~v>r;i'&n$ft&te 5-20 M%a* «fc t>#£ L< , io~is fifi%©e£ffl#§t># 
fflv*t«^ti± % tt&0j)8 fd^i-j:9^, 9 j ?-r<*5 0 

mVtm<»~y<r» (in) _k-Cii^L£v\/c«>-C\ «fc3E»«:$«-$*5 £ ix^ y>r,\, 
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§9 # (D $i ffl 



1. =y^ftW«fc=y^4/©=y^yUrt^ «flS«ft&IfflWbTyU^ = «>A^e,4 

U -y^^»<0^«^g|<b^s,^w^ T . 5^ 25 fig0/ ^ g 
fl^<^M# 30-70 9. 360t:T-*^ii7C^, 1 kg/cm 2 (9.80X10* MPa), 

4ow<n-&itmmM%mtfmmvifim&v 4 .o »i/ g «±x**>t>, 10-300 

2. *^#&T, 200-40010, ^#1—20 kg/cm 2 (9. 80X 10 2 ~1. 96 MPa) <Dg& 

200-400^ ffi^S 1-20 kg/cm 2 (9. 80X 10"" 2 — 1. 96 MPa), LHSV # 0.1-5 ©&#T\ 
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